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In the Claims 

1 . (previously presented) A phase/frequency comparator that generates a phase eiror responsive 
to a transition location signal. 

2. (cuirently amended) The a pparatus phase/frequencv conrnarator o f claim 7, wherein the phase 
detecting stage fiuther comprises: 

a tapped delay line having a plurality of outputs and configured to receive a first signal; 

and 

a parallel latch coupled to the plurality of ou^uts of the tapped delay line and configured 
to receive a second signal, 

wherein the parallel latch stores the values of the plurality of outputs of the tapped delay 
line in response to a transition in the second signal; and 

wherein the encoding circuitry converts the values stored in the parallel latch into a 
numerical phase difference value 

3. (cuirently amended) The apparatus p hase/frequencv comnaratoro f claim 2, further 
comprising: 

an accumulator coupled to the encoding circuitry, 

wherein the accumulator adds the numerical phase difference value to a value stored in 
the accumulator to obtain an accumulated phase error. 

4. (currently amended) The apparatus p liasc/frequencv comparatoro f claim 3, wherein the 
encoding circuitry includes: 

an edge detector coupled to the parallel latch; and 
a weighted encoder, 

wherein the edge detector outputs a transition location signal that indicates a location of a 
transition in the values stored in the parallel latch; and 

wherein the weighted encoder outputs a weighted numerical value that corresponds to the 
transition location signal. 
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5. (currently amended) The apparatus phasc/frcquencv comparator of claim 4, wherein the 
encoding circuitiy includes: 

a phase difTerence calculator configured to receive a lockpoint input, 

wherein fhe phase dif&rence calculator calculates a signed difference between the 

weighted numerical value and the loclcpoint input; and 

wherein the signed difference is presented to the accumulator as the numerical phase 

difierence value. 

6. (currently amended) The appanitu s - phase/freguencv comparator of claim 4, wherein the 
weighted numerical value is presented to the accumulator as the numerical phase difference 
value. 

7. (currently amended) The appamtm s- phase/fregueiicv comparatoro f claim 1 further comprising: 

a phase detecting stage that generates a result that represents an instantaneous phase 
difference; and 

encoding circuitry coupled to the phase detecting stage; 

wherein the encoding circuitry converts a result of fhe phase detecting stage into a 
numerical phase difference value and outputs the transition location signal . 

8. (currently am^ded) The phase/firequencv comparatora aeacatia of claim 1, wherein fhe 
phase/freauencv comnarato r apparatus is Fabrioatod jffiplemented as an on a sin til e mon elithie- 
integrated cbrcuit. 

9. (currently amended) The apparatus p hase/frcQucncv comparator o f claim %h wherein the 
phase/frequency comparator apparatus is implemented asitt-a field-programmable gate array on- 
the single monolithie intograted circuit . 

10. (previously presented) A phase locked loop comprising: 

a controllable oscillator; and 
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a phase/frequency comparator coupled to the controllable oscillator such that an output of 
the controllable oscillator is connected in a feedback loop to an input of the phase/frequency 
comparator and an output of the phase/frequency comparator is connected through a forward path 
to a control inpnt of the controlled oscillator, 

wherein the phase/frequency comparator includes; 
a phase detecting stage; 

encoding circuitry coupled to the phase detecting stage; and 
an accumulator coupled to the encoding circuitry. 

1 1 . (original) The phase locked loop of claim 1 0, wherein the phase detecting stage further 
comprises: 

a tapped delay line having a plurality of outputs and configured to receive a first signal; 

and 

a parallel latch coupled to the plurality of outputs of the tapped delay line and configured 
to receive a second signal, 

wherein the parallel latch stores the values of the plurality of outputs of the tapped delay 
line in response to a transition in the second signal; and 

v^erein the encoding circuitiy converts the values stored in the parallel latch into a 
numerical phase difference value 

12. (original) The phase locked loop of claim 1 1, further comprising: 

an accumulator coupled to the encoding circuitry, 

wherein the accumulator adds the numerical phase difference value to a value stored in 
the accumulator to obtain an accumulated phase error. 

13. (original) The phase locked loop of claim 12, wherein the encoding circuitry includes: 

an edge detector coupled to the parallel latch; and 
a weighted encoder, 

wherein the edge detector outputs a transition location signal that indicates a location of a 
transition in the values stored in the parallel latch; and 
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wherein the weighted encoder outputs a weighted numerical value that corresponds to the 
transition location signal. 

14. (original) The phase locked loop of claim 13, wherein the encoding circuitry includes: 

a phase difference calculator configured to receive a lockpoint input, 

wherein the phase difference cakulator calculates a signed difference between the 

weighted numerical value and the loclq>oint input; and 

wherein the signed difTerence is presented to the accumulator as the numerical phase 

difference value. 

15. (original) The phase locked loop of claim 13, wherein the weighted numerical value i$ 
presented to the accumulator as the numerical phase difference value. 

16. (original) The phase locked loop of claim 10, wherein the forward path includes additional 
control circuitry. 

17. (original) The phase locked loop of claim 10, wherein the controlled oscillator is a 
numerically controlled oscillator* 

18. (currently amended) The phase locked loop of claim 10, wherein the phase locked loop is 
^Atot^flted -imnlemented e n-as a single monoUthic integrated circuit. 

19. (currently amended) The phase locked loop of claim 108, wherein the phase locked loop is 
implemented «Ms_a field-programmable gate array e n - tho singl e monolithie - intcgrated circuit . 

20. (currently amended) A method comprising: 

generating a sn^shot of a first signal in response to receiving a second signal; and 
mapping the snapshot to a numerical phase difference value that is generated responsive 
to a signal that corresponds to a transition location of the first signal. 
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21. (original) The method of claim 20, further comprising: 

combining the numerical phase difference value with a value in an accumulator to obtain 
a new accumulator value; and 

presenting the new accumulator value as a result of a phase comparison. 

22- (original) The method of claim 21, further comprising; 

propagating the first signal through a t£^ped delay line; 

latching outputs of the tapped delay line in a parallel latch in response to a transition in 
the second signal to obtain the stiapshot of the first signal; 

23. (original) The method of claim 20, further comprising: 

detecting a location of an edge in the sn^shot of the first signal; and 
mapping the location into a weighted numerical value. 

24. (original) The method of claim 23, further comprising: 

comparing the weighted numerical value with a desired phase difference; and 
presenting a difference between the weighted numerical value and the desired phase 
difference as the numerical phase difference value. 

25. (origmal) The method of claim 20, further comprising: 

controlling an output frequency of an oscillator using the result of the phase comparison. 

26. (original) The method of claim 25, wherein one of the first signal and the second signal is an 
output of the oscillator. 
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